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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the energy loss 
by a golf club to increase the carry, by equipping a 
deformation promoting part onto the golf club head so as 
to make deflection at the face part or relative 
displacement of the face part larger on hitting in a shell 
structured golf club. 

SOLUTION: This golf club shown in the diagram (a) is 
integrally formed with a face part 1, a crown part 2, a 
toe part 3, a hosel part 4 and a sole part 5 shown in the 
diagram (b), and equipped with a hollow shell structure. 
In a position in the vicinity of a top line 6 or a leading 
edge on the face part 1, thin wall grooves 10 almost in 
parallel with those is equipped. The thin wall grooves 10 
constitute a deformation promoting part to enlarge 
relative dislocation of the face part 1 to the club head 
and are made thinner than the other parts. It is 
preferable to change the thin wall part to a through 
groove 1 1 as shown in the diagram (c) or to make the 
thin wall part be a low elasticity part 14 by filling a 

material with the Young's modulus lower than other parts into the through groove 1 
in the diagram (d). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The golf club head which prepared the deformation promotion section in the golf club 
head of outer shell structure so that the relative displacement over bending of the face section 
at the time of a blow or the golf club head of the face section might become large. 
[Claim 2] It is the golf club head currently formed in the low modulus-of-elasticity section which 
said deformation promotion section turns into from an ingredient with Youngs modulus smaller 
than other parts in claim 1. 

[Claim 3] The golf club head which is a light-gage slot long in the longitudinal direction which 
said deformation promotion section established in the edge of the upper and lower sides of the 
face section in claim 1, or a penetration slot. 

[Claim 4] The golf club head which is the light-gage slot or penetration slot of a pair long in the 
abbreviation vertical direction which said deformation promotion section established in the edge 
of right and left of the face section in claim 1. 

[Claim 5] It is the golf club head to which it is the thin-walled part or through tube which said 
deformation promotion section prepared in the crown section in claim 1, and this thin-walled part 
or the through tube has die length of 20mm or more in the top-line longitudinal direction. 
[Claim 6] The golf club head in which said thin-walled part or through tube is prepared along with 
the top line in claim 5. 

[Claim 7] The golf club head said whose thin-walled part or through tube has the shape of the 
shape of U character, the shape of V character, and a triangle in claim 5. 
[Claim 8] The golf club head which is the light-gage slot or penetration slot which said 
deformation promotion section prepared along with the top line near the top line or the top line 
in claim 1. 

[Claim 9] Said deformation promotion section is a golf club head currently formed in the low 
modulus-of-elasticity section with which it comes to fill up said penetration slot or through tube 
an ingredient with Young's modulus smaller than other parts in claim 3 thru/or any 1 term of 8. 
[Claim 10] Said deformation promotion section is a golf club head currently formed of the 
through tube which cut near [ in which the face section, the crown section, and the tow sections 
gather in claim 1 ] the top-most-vertices section or near [ this ] the top-most-vertices section. 
[Claim 11] It is the golf club head currently formed in the low modulus-of-elasticity section with 
which said deformation promotion section comes to fill up said through tube an ingredient with 
Young's modulus smaller than other parts in claim 10. 

[Claim 12] It is the golf club head which consists of being formed so that the R with which said 
deformation promotion section is connected in a face side from the crown section in claim 1 may 
become large gradually as it separates from a hosel along with the top line. . 
[Claim 13] It is the golf club head on which it comes to be formed with the small ingredient of 
Young's modulus rather than the part of others [ set to claim 1 and / section / said / 
deformation promotion / section / crown ]. 

[Claim 14] Said deformation promotion section is a golf club head currently formed because the 
thickness of the face section is thin smoothly as it goes to a perimeter from a center section in 
claim 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the golf club head (henceforth a "club head") 
which has the outer shell structure which filled up hollow or a core part with elasticity material, 
such as foam. 
[0002] 

[Description of the Prior Art] In recent years, in addition to the wooden club head which consists 
of Bar Simon etc., the club head made from the product made from metal or FRP is used. 
[0003] 

[Problem(s) to be Solved by the Invention] Although this club head has outer shell structure and 
its resilience ability is high, the further high repulsion-ization is desired. Therefore, the purpose 
of this invention is raising a repulsion student, and is offering the club head which can aim at 
increase of flight distance. 

[0004] In order to attain said purpose, this invention is characterized by preparing the 
deformation promotion section so that the relative displacement over bending of the face 
section at the time of a blow or the golf club head of the face section may become large. 
[0005] According to this invention, since bending or the relative displacement of the face section 
becomes large and the elastic deformation of the face section becomes large, deformation of the 
ball which is a viscoelastic body becomes small. Therefore, since loss of energy becomes small, 
flight distance is extended. 
[0006] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
according to a drawing. Drawing 1 (a) shows the 1st operation gestalt. The face section 1, the 
crown section 2, the tow section 3, the hosel section 4, the SOL section 5 of drawing 1 (b), etc. 
are formed in one, and the club head is equipped with outer shell structure in the air. the face 
section 1 of drawin g 1 (a) — the top line — the location close to 6 or a leading edge 7 — said 
top-line 6 or leading edge 7 — abbreviation — the parallel light-gage slot 10 is formed. This 
light-gage slot 10 constitutes the deformation promotion section which enlarges the relative 
displacement over bending of the face section 1 at the time of a blow, or the club head of the 
face section 1, and has become thin meat from other parts of the face section 1. In addition, the 
depth of flute 0.5mm - 1.5 mm and width of face of a slot The die length of 0.5mm - 3mm and a 
slot has 5mm - about 40 desirablemm. 

[0007] Moreover, with this operation gestalt, it changes into the light-gage slot 10 like drawin g 1 
(c), and is good also as a penetration slot (slit) 11. Moreover, like drawin g 1 (c), it is filled up with 
an ingredient with small Young's modulus, and is better for this penetration slot 1 1 than other 
parts (head body) 13 of a club head also as the low elastic-modulus section 14. That is, the 
penetration slot 1 1 is blockaded with an ingredient with small Young's modulus, and it is good 
also as the low elastic-modulus section 14. In this case, as an ingredient of the head body 13, 
various ingredients, such as stainless steel besides titanium, a Magnesium alloy, and FRP, can be 
used, for example. On the other hand, as a filler which constitutes the low elastic-modulus 
section 14, elastomers other than metals, such as aluminum and copper, such as rubber or resin, 
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can be used. 

[0008] In addition, said light-gage slot 10, the penetration slot 11 t and the low elastic-modulus 
section 14 are good only also as up-and-down one side. Moreover, the desirable width of face 
and the die length of the penetration slot 1 1 of drawin g 1 (c) and (d) and the low elastic-modulus 
section 14 are the same as that of the case of the light-gage slot 10 on drawing 1 (a). 
[0009] Drawi ng 1 (e) shows the 2nd operation gestalt. In dra w ing 1 (e), the light-gage slot 10 is 
formed in the abbreviation vertical direction one pair at the edge of right and left of the face 
section 1 for a long time. Also in this operation gestalt it replaces with the light-gage slot 10, 
and is good also as the penetration slot 1 1 or the low elastic-modulus section 14. moreover, the 
light-gage slot 10 of drawin g 1 (a) and drawin g 1 (e) — putting it in a row — light-gage slot 10 
(CASE31 reference of drawing 10 ) of the shape of a square frame ****** — it is good. 
[0010] Drawing 2 shows the 3rd operation gestalt. With this 3rd operation gestalt, the thickness 
of the face section 1 of drawin g 2 (a) is becoming thin gradually smoothly like drawin g 1 (b) as it 
goes to a periphery from a center section 1 5. in addition, the case of titanium — center section 
15 The periphery section 16 which makes the thickness of about 3.0mm and is shown with a 
broken line being referred to as about 2.5mm — desirable — therefore, the case of the same 
quality of the material — the thickness of a center section 15, and the thick ratio (ratio of the 
thickest part and the thinnest part) of the periphery section 16 — 4:3 thru/or 8:7 — it sets to 
5:4 thru/or about 7:6 more preferably. 

[001 1] With the above the 1st thru/or 3rd operation gestalt, since the rigidity of the periphery 
section of the face section 1 is small and bending and the variation rate of the face section 1 at 
the time of a blow become large, flight distance may increase. 

[0012] Drawing 3 (a) and (b) show the 4th operation gestalt. With the 4th operation gestalt, low 
elastic-modulus section 14A is prepared in the crown section 2. the top line [ in / in this low 
elastic-modulus section 14A / the crown section 2 ] — it comes to fill [ ingredients with small 
Youngs modulus (copper, elastomer, etc.) ] up the slot formed in parallel with 6 like the 1st 
operation gestalt 

[0013] said low elastic-modulus section 14A — drawing 3 (c) — like — the top line — you may 
prepare near 6 thru/or top-line 6. Moreover, said low elastic-modulus section 14A may be 
formed the shape of V character, and in the shape of U character, as shown in drawing 3 (d) and 
(e). namely, low elastic-modulus section 14A — the both ends 14a and 14b of this low elastic- 
modulus section 14A — the top line — what is necessary is just to have estranged to the 
longitudinal direction of 6 

[0014] in addition, it goes to the both ends 14a and 14b of low elastic-modulus section 14A like 
drawing 3 (d) — alike — following — low elastic-modulus section 14A — the top line — since 
central rigidity falls in the case of the configuration which keeps away from 6, when a sweet spot 
is hit, the effectiveness that flight distance increases is large, on the other hand, it goes to the 
both ends 14a and 14b of low elastic-modulus section 14A like drawing 3 (e) — alike — following 
— low elastic-modulus section 14A — the top line — in the case of the configuration 
approaching 6, the central reduction of rigidity is small, and on the other hand, since the 
reduction of rigidity of both ends is large, sweet area spreads. 

[0015] Moreover, also in this operation gestalt, it replaces with low elastic-modulus section 14A, 
and is good also as light-gage slot 10A or penetration slot 1 1 A. In this operation gestalt, as for 
top-line lay length L of low elastic-modulus section 14A, light-gage slot 10A, and penetration 
slot 1 1 A, it is desirable for it to be referred to as 20mm or more, and to be referred to as 25mm 
or more, and it is still more desirable to be referred to as 30mm or more. When die-length L is 
too short, the rigidity of the face section 1 is because a difference does not fall. 
[0016] Moreover, as for the distance D between the top line b and low elastic-modulus section 
14A, it is desirable to be referred to as less than 40mm, and it is still more desirable to be 
referred to as less than 30mm. When distance D exceeds 40mm, the rigidity of the face section 1 
is because a difference does not fall. Moreover, in the above the 1st - 4th operation gestalt, etc., 
in order to ease stress concentration, it is desirable [ the configuration of the light-gage slots 10 
and 10A, the penetration slots 11 and 11 A, and the low elastic-modulus sections 14 and 14A ] 
like drawing 3 (f) to form successively and form the round part 100 of the larger diameter phi 
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than the width of face W of a slot etc. in both ends, such as a slot. 

[0017] Drawin g 4 (a) shows the 5th operation gestalt. With the 5th operation gestalt, low elastic- 
modulus section 14A prepared in the crown section 2 is formed in the shape of a triangle, this 
low elastic-modulus section 14A — the top line — the through tube of the shape of a triangle 
which makes 6 a base is formed in the crown section 2, and this through tube is filled up with an 
ingredient with small Young's modulus, and it is constituted. In addition, as for die-length L of a 
base, it is desirable to set it as the same die length as the above-mentioned 4th operation 
gestalt. 

[0018] Drawing 4 (b) shows the 6th operation gestalt. The crown section 2 whole is formed with 
this operation gestalt, other an ingredient with Youngs modulus smaller than parts 1, 3, and 4, 
i.e., low elastic-modulus member. As a low elastic-modulus member, aluminum, an aluminum 
containing alloy, a copper alloy, resin, rubber, etc. are used. 

[0019] the above 4th operation gestalt thru/or 6th operation gestalt — the top line of the crown 
section 2 or drawing 3 (c) — since low modulus-of-elasticity section 14A etc. was prepared in 6 
and elastic deformation is greatly carried out so that the face section 1 may fall back focusing 
on a leading edge 7 at the time of a blow, flight distance increases. 

[0020] Drawin g 5 (a) shows the 7th operation gestalt. With this operation gestalt, through tube 
14B which comes to notch the top-most-vertices section 20 for which the face section 1, the 
crown section 2, and the tow sections 3 gather is prepared. Moreover, like drawin g 5 (b), said 
through tube 14B may be filled up with an ingredient with the small Youngs modulus of copper, 
rubber, etc., and low elastic-modulus section 14C may be formed in it. 

[0021] In addition, a through tube or low elastic-modulus section 14C may be formed in the 
crown section 2 and the tow section 3 near said top-most-vertices section 20 like d rawin g 5 (c). 

[0022] Drawing 5 (d) shows the 8th operation gestalt. R R which stands in a row in the face 
section 1 from the crown section 2 with this operation gestalt — the top line — along with 6, it 
separates from the hosel section 4 — it is formed so that it is alike, and may follow and may 
become large gradually. In addition, R R of the part near the tow section 3 is R R near the hosel 
section 4. It is desirable to set up 1.1 times to 1.3 times. 

[0023] According to said 7th operation gestalt and the 8th operation gestalt, since the rigidity of 
the top-most-vertices section 20 is small and the restraint of the face section 1 by the tow 
section 3 and the crown section 2 is small, **** at the time of the blow of the face section 1 
becomes large. Therefore, flight distance increases. 

[0024] In addition, it is good also as what combined the two or more deformation promotion 

sections of said drawin g 1 - drawing 5 in this invention. 

[0025] 

[Example] Hereafter, in order to make effectiveness of this invention clear, the example of a 
comparison and an example are shown. 

The example of a comparison: The club head made from the titanium by ASICS Corp. was used. 
Example: It is drawing 6 (1) to this club head. - (9) Processing [ like ] was performed. In addition, 
in drawing 6 , a penetration slit is a penetration slot and a slot is a light-gage slot. 
Test method: Use the balls (ASICS Make) A and B of two kinds of marketing, and it is this ball to 
a club head 30 m/sec And 40 m/sec It was made to collide and the printing rate was measured. 
The result of measurement is shown in drawin g 7 (a) and (b). 

[0026] As the measurement result of drawing 7 (a) and (b) shows, it turns out that the examples 
5, 8, and 9 which established the penetration slot (penetration slit) in the crown section or the 
SOL section are large, and flight distance is extended. 

[0027] Below, the analysis result by the simulation of a computer is shown. The club head by 
ASICS Corp. was adopted as an object of analysis. Modeling a club head with an isotropic shell 
element, thickness is the face section. 3.0mm and other parts It could be 1.5mm. The physical- 
properties value of a club head is 2 and a consistency the 10,000 kgf/mm Young's modulus of 
titanium. 4.7 g/cm3 It adopted. To the club head ( drawing 8 ) of this pattern, the Young's 
modulus of the shading section of drawing 9 - drawin g 13 was set as 8/27, and it considered as 
the deformation promotion section. The simulation result of having used these golf clubs as the 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/06/23 



4/4 s<— v 




model is shown in dra win g 14 . 

[0028] It sets to the result of drawing 14 and head rates are 40 m/sec. Analysis to which 
Young's modulus was changed about the model 21, 47 t and CASE 52 whose printing rate of a 
case was large was performed. This analysis result is shown in drawing 15 . The result of drawing 
15 shows that flight distance increases as the Young's modulus of the low elastic-modulus 
section becomes small. Therefore, as for the Young's modulus of the low modulus-of-elasticity 
section, it is desirable to carry out to 50% or less of the Youngs modulus of a club head body, 
and considering as 30% or less is more desirable. 
[0029] 

[Effect of the Invention] Since the elastic deformation of the face section becomes large 
according to this invention as explained above and deformation of the ball which is a viscoelastic 
body becomes small, loss of energy becomes small and flight distance increases. 
[0030] Moreover, when the deformation promotion section is prepared in the crown sections 
other than the face section, the tow section, and the top line, there is no possibility that the 
endurance (reinforcement) of the face section itself may fall. 

[0031] Moreover, since the irregularity which serves as air resistance at the time of swing jazz 
by making the deformation promotion section into the low modulus-of-elasticity section is not 
formed in a club head, there is also no possibility that the speed of a head may fall. 
[0032] Moreover, since the reinforcement more than predetermined is required for a club head, a 
difference cannot be used as thin meat, even if it uses the crown section and the face section 
as thin meat and rigidity of a club head can be made remarkably small by preparing the low 
modulus-of-elasticity section to the ability not to make rigidity small enough, flight distance can 
be increased. 

[0033] Moreover, when a top-line R is greatly set up as it keeps away from a hosel, since a club 
head can be constituted from one kind of metal etc., manufacturability is good. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective view and sectional view of a club head showing the 1st and 2nd 
operation gestalt of this invention. 

[Drawing 2 ] It is the perspective view and sectional view of a club head showing the 3rd 
operation gestalt. 

[ Drawin g 3] It is the perspective view and sectional view of a club head showing the 4th 
operation gestalt. 

[Drawing 4] It is the perspective view of a club head showing the 5th and 6th operation gestalt. 
[Drawin g 5] It is the perspective view of a club head showing the 7th and 8th operation gestalt. 
[Drawing 6] It is the top view, front view, and bottom view of the club head used for the example 
of a comparison, and the example. 
[ Drawin g 7] It is the graph which shows a test result. 

[ Drawing 8] It is the perspective view showing the prototypal club head used for the simulation. 
[Drawing 9] It is the perspective view of a club head showing the configuration of the low 
modulus-of-elasticity section used for the simulation. 

[Drawing 10] It is the perspective view of a club head showing the configuration of the low 
modulus-of-elasticity section used for the simulation. 

[Drawing 1 1] It is the perspective view of a club head showing the configuration of the low 
modulus-of-elasticity section used for the simulation. 

[Drawin g 12] It is the perspective view of a club head showing the configuration of the low 
modulus-of-elasticity section used for the simulation. 

[Drawing 13] It is the perspective view of a club head showing the configuration of the low 

modulus-of-elasticity section used for the simulation. 

[Dra win g 14] It is the table showing the result of a simulation. 

[Drawing 15 ] It is the table showing the result of a simulation. 

[Description of Notations] 

1: Face section 

2: Crown section 

3: Tow section 

4: Hosel section 

6: Top line 

10: Light-gage slot 

1 1: Penetration slot 

14, 14A, 14B t 14C: Low elastic-modulus section 



[Translation done.] 
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(3) 



3 

77^7 K©^©gP# (^-v K*#) l 3 <fc U =t, -V> 
3 ©tJfsfi: LT14, >©ffi. 7>-r>L^ 

[0 0 0 8] ma&titl 0, JCffiKl K 10 

ixSP9J14«U ±T©— 3SfO*tLTfei^. E 
1 (c) , (d) ©JBittl 1, {g^tt^SPl 4©*?* 
U*ttH3J:tf5£t4* Ell (a) (Di«10fflS^t 

[0009] eh (e) itwizmmmzB?. mi 

(e) ICjfcVVt. ftftftl 0«D§±T^rS»CS<7x-< 

*gp i <D&^(D3%mz-ytimii e»h.T ^ *m$&&n 

icfcwcfc, ?fi*tfgi oic^t, «ilifi ltfeiii 

SWx^SPl 4 £l/T%J:V\, Ell (a) ilEIl 

( e ) (DM\%m 1 0 feiiteT IZSft V yftVWMteWt 10 20 
(EI 1 0 ©CASE31#8PJ t. ITtii^. 
[0 0 10] H2l43g3gQ638JI8«:jS"*. 3©|g3^3£ 
J£JST*14. El 2 (a) ©Vx-f^gPl©^^ ffr&gP 
1 53^e>«»Cfi<tC(i£oT, Ell (b) ©«te>tC, if 

(fijuwi 5^ 3.omBtgg[©ffSi:L. aaaraft-*- 
x. m—wjH&ste* tp#Mi 5(Dmmtmm^i 6© 

3&VL8 : 7, <kU^*b<ti5 : 4&l,\L7 : 6ig 30 

sicisje-ra. 

[0 0 1 1] J£Ul©liSlfc^LS§3|967£J&T'l4, 7i 
-i *gp 1 ©JSfR»©Htt*iVh3 V ^©T% «1S^©7 1 >f 
*gp l <Dm» J V3&Ltf* fWBBtrtfl*:**- 

[0 0 1 2] 03 (a) , (b) l*S4£S&£AB&i* 

as 4 mm^mx it. * 5 <7 > gp 2 ic<bswi w 1 4 

A SrfgttT v «5f tt^SP 1 4 A I*. * =y V >gp 2 

m$Mi& t mmz-^ > yw^n (i i^xf 40 

[0 0 13] «rffi(B3W±a|sfflJ14AWu BH3 (c) ©«fc 
•5 h y -7"5 >f y 6 & V \ L h <V 7*7 W> 6 <Di5B\Z.WL 

hx % «k w * tz, m &Gm&m hah ei 3 

(d) , (e) <D£$lZV3qkt£^LV3WKMl&LX 

-t %t>*>* i&gmmi 4 Ait. wnssmmt 

1 4 A©M^sgPl 4 a, 14b^h^7*7-f>6(0*# 

[0 0 14] BIS (d) ©ckolC (gSWSWl 

4 A©M^sgP 14a, 14b lZ / ii< ICftV \ {figftt^gP 50 



^^4$69¥l 0 - 2 6 3 1 1 S 

4 

i 4 a # h >v 75 << y 6 'bm Zfr&imknWi'&iz It. 
>t"*©P#l4^i&T-rs©T*, 7>^-h^.^">y Mc^feo 
fcBgtc^SEai©it^:-t-2>^3!)^^v\ EI 3 
( e ) © J: e» {g5itt^gfl 1 4 A©H$9 1 4 a , ] 
4 b IZfi <izm \ (S5¥tt^gP 1 4 A # h v rfy << y 6 
IZ&^KmfcWMrSlZlt. *^©»tt{ST*vjN$<, - 

M5sb©»I4<st^#^©t% 7.-r-i*xuyav£ 

[0 0 15] ^SfeS^JBJCSS^TtK {SS^i^gP 

14AlCf^X.T. 0A*fett*a»l 1 AilU 

$L14. 20mnJ£U:i:1-*«655l^*)y, 25mraJ^±i:-t?)© 
*W*L<. 30imnJ[JLhtt" -&©* ? J8^*f* L^. S$ L 

^ws-rtf a 7i^^» i ©PBfiw^eiST lj&v^ 

[0 0 16] h^^-T^b^iSSftt^gPl 4 A 

^©^©SEilDli, 40nnnJ^P*3i:-ra©*W*b<. 30mra 

tmt-t $><Dtfmz&$iis\,\ EmD-tMomzmz-z 
t. ? x ^ *gp i mmtfmtmTLte^frbx&z. 
&tz. &±<D / mi~m4m®&mmzi$^x. mmmi 

0, 1 OA, ffjiail 1, l l Afe«ktH6Sf'l4^gpi 
4, HA«t fB^Ep&^n-rsfcisblc, 03 

(f) ©<te>tc, '«(^1SHMIHCii«0DMWJ:U^d 
^fi@*©RSPl 0 0 &5HSLTiat-t-5©*W* L/V^ 

[0 0 17] 04 (a) «H5^i^^S:^-ro ^5^ 
J©gJBT 14, 9 5 9 >gP 2 ICfgtf fciSSitt^gP 1 4 A ^ 
H^IJgttK:^S*lTV^*. ^»lx^gPl 4 A14, h 

^5^> 6 4^x2 i: -r -S =^^©«a?L?: ^ ^ -7 > 
gp 2 izMf&u mmgfUzvytr&D'hZ v 

LTflBSStlTV^*. *tfe. JSia©S5Lli, Mi4©fS 

[00 18] EJ4 (b) t4jB6SUB^JI»S:5%"r. '©* 
JB^JBTli, *7 l 5>»24»*Hfi®S^l. 3, 4 J: 
U t-V y yjp©/hS v -3 * l J iS5¥'l4^gPWT^ 

snx^*. {&5* < i4^gp«^bTi4, 7;i/^-& 
[0019] &^t0^4m^mM^^^emmfMx 

It. ^5>7>gP2tfcl4E]3 (c) ©hy^-f >6tC 
(S3$14^gPl 4 A«SfS:KWfe©T». 7x-f^9l*"J- 
*?4 y ^ 7 S: if .i>jcfr»B#»c«*fc«n* <k O K 

[0 0 2 0] EI5 (a) \%%l$mm< *7&t. 

mmx\t. 7x>r*gpi, v^vymztez-o-vvn 

3 -Sm^gP 2 0 SrflJ^ LT^^«ii?L 1 4 B £» 
WT^6. *fc> l&EJGiTLl 4 B(C, B5 (b) ©<fc 

ffiS* Ix^gP 1 4 C trfm. ^ T * V V 
[0 0 2 1] Jfcfc, 05 (c) (D&olZ. MI2]I*gP2 
0 ©&{§©? ^ "7 >gp 2 J; D* h <7gP 3 tCgiiJLt; b < 




itmwimzv 1 4 c &jm, t x =t <t v \ 
[0022] ei 5 (d) \m&$msim*7frt. 

Jl^iT £ 5 ■? >gP 2 £ 7 1 -< *gp 1 ICiifc -g>7 — 
;i/R# h y -7 s ? A y 6 lcv9o T, *— t?;i/§P4 e>!§Ett 

33, t>^gP3ICiiT^g|S^©T-;i/Rtt, \£)IB4<D 

[0023] itflEfil 7 £8@|!?J8;t3 «k t«R 8 fgs&gngic «fc 
*Ui*, 3BjSlfiP2 0©fffltt*VJ\ai,\fflT?» h^SP3fe<kl>* 10 
£ 7 0 >£P 2 tC J: -g> 7 1 1 ©ftjJfcfrjSvhS V ^ 

ot, Seat******. 

[0024] fu!E0 1 ~0 5 0^m> 

8fcRW & 2 ■o&JM-er&tc &© 1 1 T *> «fc v \» 

[0 0 2 5] 

JttfcBI : («0 T ? * *SH©*- * >»© f 9 ^ y F 

20 

USSM: Wy-f^v FK106(1) ~(9) <£><fce>&iin: 

t^^a: 2^©n5isc7)^-;b ( mo Vi/v97» 

SO A, B&fl§V\ BPK-^Sri'^^V KK30m/sec 

«yje<WiS*S:BI7 (a) , (b) IC^-T 0 
[0 0 2 6] 07 (a) , (b) ©iffilJtSSflljfr k^fr* 

yh) &te^fc^SfeM5, 8, 91*, *£<7f$Egit## 30 

[0 0 2 7] O^IC, n>tf3.-^©V3.5 b-i^a > 
tCj:*«Wf*S*S:3S-r. #P#TCD*f^bT, («0 T£/ 

3.0mm, -tOft&fflSKfrS: l.&nmilbfe. ?7^MKffl 
4fef£tt& ^^>©^>^10,0O0kgf/iiim2,SBfg 4.7g/ 
cm3 JifflUfe. 3. (DWM.<D 9 5 "7*^ y F (08) IZtt 
U HI 9 ~0 1 3 ©HKPtttt©* >^S8/27»CK 
^LT, SBgSbfiWfcbfe. iti^OrT^^^^S:^ 40 

[0028] 014 ©li&SllCfc^T, ^7 F5tK#40m/ 
sec ©«^©fT'fetBLJSSjt) ,: ^;$^ofe : ET-*;W:ASE21 ) 4 
7,52»Cov\T^>^P«:3MfcS-ttfc»#f i S:ffofc. ^© 
J&ffifeg&BIl 5lCjjVt. 01 5 <B9Wt* 

bfctfoT, {£i£r£pgp©^>^tt, * 
5^7 F##©^>^©50%J^T£1-&©*W* b 
<, 3O%WTi:i-S©*U*J0*LV^ 
[0 0 2 9] 50 



^^#HIPPl 0-2 6 3 118 

6 

[fPJI©^] RJbBWIb-feJ:-^ *«WJCj:ntf. 

[0 0 3 0] *fe, ageSWRSiSr^x^^fiW^©^? 
[003 1] S£, JG»ttA»«:ffi9IH»H9^-r«^ 2: 

[0 0 3 2] >gU^7x-<^gP^^CU 

/h$ < -tszi^^T'^j&^^jcmu •tssi'S^gp&Kw 

[0 0 3 3] h>y7°5^>CDT-;i/S:7h— fe>^ 

[01] i «fc z>*^ 2 mm&mztt 

[02] JBSiaSgflBSr^-r^^^v K©^0^J: 
t>'0SfiB0T'fe^= 

[03] H4|li^fil^-t^5^>v KCD^{S0SJ: 
t>'WrB0T'fe^ o 

[04] »5fc*tf#6|QBgMfc3*"**5^'svKa) 
$^M10T'^)-5. 

[05] «7feJ:af*8|aBg«lS:3o%-tf F© 

[06] i:b^«c^:^l ; l©feWcM^^fc ; 7 5^-V K0¥ 
mm. jE®033J:U t /S.®0T'fe*. 

[07] KSBBJft&^-r^^-r**. 

[08] U-ya>l:ffl v n^MM© i7 5 7'^ v F 

&^-t^0T'&^>„ 

[09] lx-i/3>^Cffi^^7 t dg3¥tt^gP©^5: 
gt^77*^'V F<^Ha0T*feS. 

[010] ^a; U-S/s >£fflV^<6gWW80©7£R 

[012] K \y- is 3 yizm^tz.mWliZ&iWWfc 
[013] U-S/s>£ffl^fe<BSW^P©?£K 
[014] ^ u- f> a xoejft&w-t*"??**. 

[015] S/a.^l/-S/s>CWe*S:^1"*T*>*. 
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A y (<• i&SE 40 m/sec 
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& (1 ) (2) (3) (4) (5) (6) (7) CED (9) 
sample 



(2) (3) (4) (5) (6) (7) ® (9) 
"Si sample 




[mi 5] 





fT*>tfil/&E to/sec.) 


CASE21 


CASB47 


CASBB2 


2963 


55.132 


54.857 


55.243 


4000 


54.740 


54.480 


54.865 


6000 


54. 428 


54.261 


54.290 


8000 


54.272 


54.321 


54.264 




[014] 



No. 




C^y KxEK4Qa/scc) 




CASE1 


54,422 


40.483 


CASE11 


54 329 


41.113 


CASE 12 


54-728 


41.8 


CASE 13 


55.071 


41.587 


CASE14 


55.18 


41.687 


CASE21 


55.132 


4a 482 


CASE22 


54.388 


41.693 


CASB31 


54.48 


41.213 


CASE32 


54.874 


41.991 


CASE 41 


54.206 


. 40.78 


CASE42 


54. 655 


40.443 


CASB43 


54.659 


40.299 


CASE 44 


54.521 


40.275 


CASE45 


54.233 


40.727 


CASB46 


54.781 


40. 171 


CASE47 


54.857 


39.696 


CASB48 


54.857 


40.231 


CASE52 


55.243 
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